The impact of Medicare prescription drug coverage on the use of antidementia drugs by Fowler, NR et al.
Fowler et al. BMC Geriatrics 2013, 13:37
http://www.biomedcentral.com/1471-2318/13/37RESEARCH ARTICLE Open AccessThe impact of Medicare prescription drug
coverage on the use of antidementia drugs
Nicole R Fowler1*†, Yi-Fan Chen2†, Christiana A Thurton3, Aiju Men4, Eric G Rodriguez1 and Julie M Donohue4*†Abstract
Background: Cholinesterase inhibitors and memantine are prescribed to slow the progression dementia. Although
the efficacy of these drugs has been demonstrated, their effectiveness, from the perspective of patients and
caregivers, has been questioned. Little is known about whether the demand for cholinesterase inhibitors and
memantine are sensitive to out-of-pocket cost. Using the 2006 implementation of Medicare Part D as a natural
experiment, this study examines the impact of changes in drug coverage on use of cholinesterase inhibitors and
memantine by comparing use before and after Medicare Part D implementation among older adults who did and
did not experience a change in coverage.
Methods: Retrospective analyses of claims data from 35,102 community-dwelling Medicare beneficiaries in Pennsylvania
aged 65 or older. Beneficiaries were continuously enrolled in a Medicare Advantage plan from 2004 to 2007. Outcome
variables were any use of donepezil (AriceptW), galantamine (RazadyneW), rivastigmine (ExelonW), tacrine (CognexW), or
memantine (NamendaW) each year and the number of 30-day prescriptions filled for these drugs. Independent variables
included type of drug benefit pre–Part D (No coverage, $150 cap, $350 cap, and No cap as the reference group), time
period, and their interaction. Sensitivity analyses were conducted to test if there are differences in use by drug class or if
beneficiaries with a diagnosis of dementia pre–Part D experienced an increase in use post–Part D.
Results: The No coverage group had a 38% increase in the odds ratio of any use of antidementia medications (P= 0.0008)
post–Part D relative to the No cap group. All four coverage groups had significant increases in number of 30-day
prescriptions (P< 0.001) over the study period. In adjusted models that included the sub-sample with any use pre–Part D,
the No coverage group had a 36% increase in prescriptions (P = 0.002) and the $350 cap group had a 15%
increase (P = 0.003) after adjusting for trends in the No cap group. Results from the sensitivity analysis for the
sub-sample with a diagnosis of dementia pre–Part D show that each group had significant increases in 30-day
prescriptions compared to the No cap control group (P < 0.05).
Conclusions: Use of cholinesterase inhibitors and memantine in our sample increased and a greater increase in use
was observed among Medicare beneficiaries who experienced improvements in drug coverage under Medicare Part D.
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Dementia is a prevalent condition, affecting an estimated
5.4 million people, including 1 of every 8 adults 65 years or
older [1]. The estimated societal costs of dementia include
health care spending and lost productivity of caregivers is
approximately US$200 billion [2]. Two classes of medica-
tion – cholinesterase inhibitors (donepezil, galantamine,
rivastigmine, and tacrine) and a neuropeptide-modifying
agent (memantine) – introduced to treat dementia have
reached sales in excess of $1 billion. In 2008, it was esti-
mated that 24.7% of older adults with dementia living in
the community were taking a cholinesterase inhibitor or
memantine (hereafter referred to antidementia drugs) [3,4],
at an average out-of-pocket cost of US $166 [5].
There is considerable controversy over the value of
antidementia medications as they are currently used.
These agents slow the progression of cognitive decline
but do not reverse the effects of the disease [6,7]. Ran-
domized controlled trials of cholinesterase inhibitors have
shown short–term positive effects on cognitive perform-
ance in patients with mild Alzheimer’s disease [8]. There
is little evidence to support their use in patients with
advanced disease [3,9], yet studies show that as much as
10-30% of use of these medications is among people
with severe dementia living in nursing homes [10,11].
Furthermore, these drugs are primarily recommended for
Alzheimer’s-type dementia, where the strongest evidence of
efficacy has been found [7]. Finally, widespread use of these
drugs has been questioned due a lack of evidence that they
improve outcomes that are meaningful to patients and
caregivers such as the rate of decline in activities of daily
living and behavioral symptoms [7,12,13]. Perhaps as a re-
sult of this mixed evidence, prescribing guidelines for these
medications are inconsistent [14-17], even for patients with
mild cognitive impairment who may stand to benefit more
than patients with severe impairment [18,19].
Population based rates of use for antidementia drugs
vary, as do estimates of persistence of therapy overtime.
Some studies have found that as many as 50% of people
who initiate use of an antidementia medication discontinue
use within 1 year [20]. Little is known about the effect of
out-of-pocket costs on use of antidementia medications.
This gap in knowledge is important given the significant
expansion in drug coverage brought about by Medicare
Part D, which was implemented in 2006 and covers drugs
for 27 million beneficiaries. Previous studies have found
Part D to increase both appropriate and inappropriate use
of medications [21-24].
The objective of this study was to determine the
effect of insurance coverage on the use of antidementia
medications. This study had two hypotheses: first, that the
overall proportion of patients using these drugs would
increase over the study period; second, that the
increase in use of these drugs would be higheramong patients gaining prescription drug coverage
under Part D.
Methods
Study sample
With approval from the University of Pittsburgh Institu-
tional Review Board, we obtained and examined the
pharmacy, inpatient and outpatient medical claims, and
enrollment records of patients covered by a large health
insurer in Pennsylvania from 2004–2007. The criteria
for inclusion in the retrospective cohort study were
community-dwelling Medicare beneficiaries who were
65 years or older and were alive and continuously en-
rolled from 2004 to 2007 in one of the Medicare man-
aged care plans (Medicare Advantage) offered by the
health insurer. The sample was limited to individuals
who filled at least one prescription for any drug in one
of several thousand pharmacies in the insurer’s network
to ensure inclusion of fills even for those with no drug
benefits pre–Part D. All enrollees in the plan, regardless
of the level of coverage, had an incentive to present their
insurance card at these pharmacies because they re-
ceived a 15% discount. We are therefore confident that
we observed prescription fills for these enrollees.
The strength of the data, compared to national Medi-
care data, is the availability of pre–Part D drug utilization
and drug benefits as a way to compare use pre and post–
Part D. Patients were categorized into 4 groups based on
their pre–Part D drug coverage: those who had no drug
coverage (No coverage group); those who had quarterly
drug benefit limits on what the plan would pay of either
$150 ($150 cap group) or $350 ($350 cap group), based
solely on their county of residence; and those who were
enrolled in employer or union group plans through the
same insurer that offered supplemental drug coverage
with no quarterly cap (No cap group). The $150 cap and
$350 cap groups had copayments of $12 and $20 for gen-
eric and brand name drugs, respectively. The No cap
group had copayments of $10 and $20, respectively. Other
medical benefits, such as outpatient visit copayments,
were similar for the 4 groups.
The implementation of Medicare Part D in January
2006 was used a natural experiment to examine the im-
pact of changes in drug coverage on use of antidementia
drugs. Use of these drugs was compared before and after
this date in both the full study sample and among a sub-
sample who had any use of an antidementia drug pre–Part
D. When Part D went into effect, beneficiaries in the No
coverage group and those in the $150 cap and $350 cap
groups automatically received the plan’s Part D benefit.
The coverage, like that of most Medicare Advantage pre-
scription drug plans, did not include a deductible.
Beneficiaries had copayments on drugs until their total
drug spending for the year reached the “donut hole” (the
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$5,100 in 2006 dollars). In the donut hole, the plan either
covered no drugs or covered only generic drugs with an $8
or $10 copayment. In 2006, no antidementia drugs were
generic, so beneficiaries with Part D coverage would have
had to pay 100% of the costs of these drugs once they
reached the donut hole. Beneficiaries in the No cap group
had stable drug benefits throughout the study period and
were not exposed to coverage limits and served as the com-
parison group. This comparison group accounts for secular
trends in use of these drugs among beneficiaries enrolled
with the same insurance company who did not experience a
change in their drug benefit as a result of Medicare Part D.
Outcomes measures, variables, and covariates
This study had two outcome measures: a population-
based measure of any use of the 5 antidementia drugs
approved by the Food and Drug Administration for the
treatment of dementia: donepezil (AriceptW), galantamine
(RazadyneW), rivastigmine (ExelonW), tacrine (CognexW),
or memantine (NamendaW); and a measure of the annual
number of 30-day prescriptions filled for any of these
medications conditional on any use pre–Part D.
Our primary independent variables were the type of drug
benefit pre–Part D (No coverage, $150 cap, $350 cap, and
No cap as the reference group), time period, and their
interaction. Our covariates included the following: sex; age;
census-block group-level data on race, proportion with
incomes below the poverty line, urban residence; and three
measures of health status. First, we included indicators for
certain chronic conditions (binary variables for congestive
heart failure, depression, diabetes, hypertension, and ische-
mic heart disease). Second, we included a time–varying
prospective risk score, a proxy for health status. The risk
scores were calculated at the end of each year with Risk
Grouper (DxCG, Boston, MA), a software program that
uses a series of proprietary algorithms based on the pres-
ence of dozens of ICD-9 diagnostic codes and Healthcare
Common Procedure Coding System (HCPCS) codes. The
scores are similar to the hierarchical condition category
weights that are used by the Centers for Medicare and
Medicaid Services to adjust Medicare Advantage Part D
payments. A higher score indicates the likelihood of greater
spending in the following year. Third, we included mea-
sures of the use of medical services (number of outpatient
physician visits each year and outpatient costs).
Statistical analyses
Descriptive statistics were used to characterize the study
sample. To compare the characteristics of the 4 study
groups, chi-square tests were used for categorical var-
iables and t tests and multivariate analysis of variance
(MANOVA) for continuous variables. To test the difference
of two dependent proportions, McNemar’s test was used.A generalized estimating equation (GEE) [25] with a bi-
nomial distribution, logit link function, and exchangeable
correlation structure was fitted to model any use of
antidementia drugs annually, as a group and by drug class.
Similar models were fitted for the number of prescriptions
annually, except using negative binominal distribution,
and log link function. The negative binominal distribution
dealt with the issue of over dispersion of the count, and
the correlation structure took into account the depend-
ency within patients. By putting the interaction terms of
time period and the drug benefit group in the model, we
were able to explore the net effects of the implementation
of Part D within each coverage group adjusting for the co-
variates. This is achieved by comparing the adjusted odds
ratio of the No coverage group, $150 cap group, and $350
cap group with that of the reference group (No cap group)
to adjust for secular trends in the use of antidementia
medications unrelated to Part D’s implementation.
Additionally, a sensitivity analysis was conducted using
only the sub-sample of beneficiaries who had an ICD-9
diagnosis code for any type of dementia (e.g., Alzheimer’s
disease, vascular dementia, senility, etc.) pre–Part D and
compared use of antidementia drugs pre and post–Part D,
by coverage group.
SAS version 9.2 (SAS Institute, Inc., Cary, NC) was used
all analyses with the supplement of Excel 2007 for plots.
Any P value of <0.05 was considered to be statistically
significant.
Results
The total study sample consisted of 35,102 patients. Of
these 11.2% (n = 3,939) were in the No coverage group,
7.5% (n = 2,662) in the $150 cap group, 54.2% (n = 19,014)
in the $350 cap group, and 27.0% (n = 9,487) in the No cap
group (Table 1). In each group, there were more beneficiar-
ies who were women (≥52.5%), aged 65–74 years (≥47.4%),
and white (≥0.92), and with a median income above
$34,000. Compared to the No cap group, the other three
groups had a higher proportion of females (P ≤ 0.002), were
more likely to be older than 75 years of age (P ≤ 0.001),
and were more likely to be >200% below the poverty
line (P ≤ 0.001), which reflects that these groups were less
likely to have coverage through a former employer. The
No coverage group had lower percentages of patients
with comorbidities and lower outpatient visits and
costs. However, these four groups had similar risk
scores over time indicating comparable health status.
None of the beneficiaries, in any group, had a claim
for tacrine (CognexW) during the study period. This is
not surprising given its known side effects of high
toxicity of enzymes in the liver [26]. Only beneficiar-
ies in the $350 cap group and No cap group had
claims for galantamine (RazadyneW) in the pre–Medicare
Part D period.
Table 1 Characteristics of the study sample in 2005 (n = 35,102)
Pharmacy benefit group
No coverage (n = 3,939) $150 cap (n = 2,662) $350 cap (n = 19,014) No cap (n = 9,487)
Female sex, No. (%) 2,183 (55.42)* 1,658 (62.28)* 11,806 (62.09)* 4,984 (52.54)
Age, y, No. (%)
65-74 1,866 (47.37)* 1,323 (49.70)* 9,983 (52.50)* 5,755 (60.66)
75-84 1,746 (44.33)* 1,080 (40.57)* 7,478 (39.33)* 3,232 (34.07)
≥85 327 (8.30)* 259 (9.73)* 1,553 (8.17)* 500 (5.27)
Race, mean (SE)
White 0.930 (0.002)* 0.960 (0.001)* 0.919 (0.001)* 0.921 (0.001)
African American 0.052 (0.002)* 0.024 (0.001)* 0.060 (0.001)* 0.057 (0.001)
Status below poverty line, mean (SE)
<100% 0.106 (0.001)* 0.111 (0.001)* 0.101 (0.000)* 0.099 (0.001)
100-200% 0.183 (0.001)* 0.209 (0.001)* 0.172 (0.000)* 0.169 (0.001)
>200% 0.712 (0.002)* 0.680 (0.002)* 0.727 (0.001)* 0.732 (0.001)
Urban residence, mean (SE) 0.737 (0.005)* 0.577 (0.007)* 0.791 (0.002) 0.797 (0.003)
Income, US dollars, median (SE) 37,573.77 (159.01)* 34,839.85 (111.25)* 38,957.08 (78.64)* 39,501.05 (110.80)
Comorbidity, No. (%)
Congestive heart failure 507 (12.87) 381 (14.31) 2,656 (13.97)* 1,240 (13.07)
Depression 259 (6.58)* 215 (8.08) 1,465 (7.71) 725 (7.64)
Diabetes 905 (22.98)* 679 (25.51) 4,755 (25.01) 2,464 (25.97)
Hypertension 2,554 (64.84)* 1,892 (71.07) 1,3640 (71.74)* 6,649 (70.09)
Ischemic heart disease 1,110 (28.18) 757 (28.44) 5,551 (29.20) 2,796 (29.47)
Prospective risk score, mean (SE)
2004 0.825 (0.011) 0.855 (0.014) 0.859 (0.005) 0.844 (0.008)
2005 0.919 (0.012) 0.950 (0.016) 0.942 (0.006) 0.924 (0.009)
2006 1.034 (0.015) 1.040 (0.017) 1.044 (0.007) 1.029 (0.010)
2007 1.153 (0.017) 1.186 (0.020)* 1.176 (0.008)* 1.141 (0.011)
Use of medical services in 2005, mean (SE)
Outpatient visits, No. 23.146 (0.407)* 25.158 (0.585) 25.134 (0.193)* 25.876 (0.287)
Outpatient costs, US dollars 3,498.249 (92.900)* 3,532.557 (124.010)* 3,741.035 (47.238) 3,869.198 (65.966)
Medical costs, US dollars 6,000.270 (186.796) 5,837.965 (226.731) 6,208.844 (87.559) 6,266.855 (130.414)
Prescriptions of antidementia drugs, mean (SE)
2004-2007
AriceptW 0.675 (0.064)* 0.841 (0.090) 0.878 (0.036) 0.908 (0.054)
RazadyneW 0 0 0.008 (0.002) 0.019 (0.005)
ExelonW 0.079 (0.023)* 0.085 (0.032)* 0.100 (0.012)* 0.228 (0.031)
CognexW 0 0 0 0
NamendaW 0.476 (0.055) 0.343 (0.054)* 0.401 (0.023)* 0.498 (0.038)
Pre–Part D
AriceptW 0.172 (0.026)* 0.262 (0.039) 0.297 (0.016) 0.335 (0.025)
RazadyneW 0 0 0.008 (0.002) 0.019 (0.005)
ExelonW 0.032 (0.013)* 0.044 (0.018)* 0.040 (0.006)* 0.106 (0.016)
CognexW 0 0 0 0
NamendaW 0.102 (0.018) 0.084 (0.019)* 0.096 (0.008)* 0.140 (0.015)
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Table 1 Characteristics of the study sample in 2005 (n = 35,102) (Continued)
Post–Part D
AriceptW 0.503 (0.046) 0.579 (0.059) 0.581 (0.023) 0.573 (0.033)
RazadyneW 0 0 0 0
ExelonW 0.047 (0.013)* 0.041 (0.016)* 0.060 (0.007)* 0.122 (0.017)
CognexW 0 0 0 0
NamendaW 0.375 (0.041) 0.259 (0.040)* 0.305 (0.017) 0.357 (0.026)
Abbreviations: SE, standard error.
*differences are statistically significant at p < 0.05 level compared to the No cap group.
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using antidementia drugs increased from 2.4% in 2004
to 5.3% in 2007. During the entire study period, the No
coverage group experienced the largest growth in use,
with proportions increasing from 1.9% in 2004 to 2.2%
in 2005, and to 3.5% in 2006, and 5.3% in 2007. Rates of
use post–Part D (2006 and 2007) were significantly dif-
ferent in 2004 (P ≤ 0.001) but not in 2005 (P = 0.06)
(Figure 1). Table 2 displays the pre–post comparison of
any use within each coverage group as well as the ad-
justed odds ratios (AOR) comparing increases in use in
the No coverage, $150 and $350 cap groups relative to the
No cap comparison group. Each coverage group experi-
enced a statistically significant (P < 0.001) increase in the
likelihood of antidementia medication use. The magnitude
of the increase in odds ratio of use in the No coverage
group (AOR = 2.19, 95% [CI], 1.85-2.59) was 38.0% greater
than in the No cap group (AOR = 1.59, 95% [CI], 1.47-1.72)
whose coverage was stable during the period. The groups
with limited coverage pre– Part D ($150 and $350 caps)
experienced similar increases in any use to the No cap
group that were not significantly different.
Among the full sample, 3.4% of beneficiaries (n = 1,197)
had at least one 30–day antidementia drug prescription
pre–Part D. Conditional on any use before Part D, theFigure 1 Trends in the proportion of antidementia drug use in
the study sample of 35,102 patients, categorized based on
drug coverage.mean number of 30–day prescriptions filled for these
drugs was 6.82 in the pre–Part D period and 9.95 in the
post–Part D period across all coverage groups Among
those with use pre–Part D, the mean number of 30–day
prescriptions of antidementia drugs increased over time
from 5.80 to 10.30 in the No coverage group, 5.91 to 8.99
in the $150 cap group, 6.29 to 9.47 in the $350 cap group,
and 8.42 to 11.04 in the No cap group.
The adjusted odds ratio of antidementia prescriptions
filled post–Part D vs. pre–Part D were statistically sig-
nificant in all groups (P <0.001). In multivariable models
that used the No cap group as the reference group and
adjusted for covariates, the No coverage group had a
36% greater increase in prescriptions filled (AOR, 1.36;
95% confidence interval [CI], 1.12-1.65; P = 0.002), and
the $350 cap group had a 15% greater increase (AOR,
1.15; 95% [CI], 1.05-1.27; P = 0.003). The increase for the
$150 cap group was not statistically significantly different
than that for the No cap group (P = 0.118) (Table 3).
The adjusted odds ratios of the number of cholinester-
ase inhibitor prescriptions filled post–Part D vs. pre–Part
D were statistically significant in all groups (P <0.05). In
multivariable models that used the No cap group as the
comparison group and adjusted for covariates, the No
coverage group had 28% greater increase in number of
prescriptions filled (AOR, 1.28; 95% confidence interval
[CI], 1.02-1.61; P = 0.03), and the $350 cap group had a
15% greater increase (AOR, 1.15; 95% CI, 1.05-1.27; P =
0.004), relative to the No cap group. The increase for the
$150 cap group was not statistically significantly different
than that for the No cap group (P = 0.141) (Table 4).
The adjusted odd ratios of number of memantine pre-
scriptions filled post–Part D vs. pre–Part D were statisti-
cally significant in all groups (P <0.0001). In multivariable
models that used the No cap group as the reference group
and adjusted for covariates, the No coverage group saw a
statistically significant increase post–Part D relative to the
No cap group (Table 4).
Results from the sensitivity analysis, that was limited to
the sub-sample of beneficiaries with a diagnosis of demen-
tia pre–Part D (n = 3,088), yielded similar results. The ad-
justed ratios of cholinesterase inhibitor prescriptions filled
post–Part D vs. pre–Part D showed statistically significant
Table 2 Impact of Medicare Part D on antidementia prescriptions filled annually
Pharmacy benefit
group
Proportion with any
use pre–Part D
Proportion with any
use post–Part D
Adjusted odds ratio* of
pre–Part D vs. post–Part
D drug use
Comparison of the adjusted odds
ratio* of the no coverage, $150 cap,
and $350 cap groups with that of
the no cap group
AOR (95% CI) P Value AOR (95% CI) P Value
No coverage group 0.02 (0.14) 0.04 (0.20) 2.19 (1.85-2.59) <0.0001 1.38 (1.14-1.66) 0.0008
$150 cap group 0.03 (0.16) 0.05 (0.21) 1.80 (1.52-2.13) <0.0001 1.13 (0.94-1.37) 0.1939
$350 cap group 0.03 (0.16) 0.05 (0.21) 1.71 (1.61-1.82) <0.0001 1.07 (0.97-1.19) 0.1626
No cap group 0.03 (0.17) 0.05 (0.21) 1.59 (1.47-1.72) <0.0001 [Reference]
Abbreviations: AOR, adjusted odds ratio CI, confidence interval; SD, standard deviation.
* Analyses were adjusted for sex; age; census-block group-level data concerning race, status below poverty line, residence; health status data (binary variables for
congestive heart failure, depression, diabetes, hypertension, and ischemic heart disease); and prospective risk score.
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able models that used the No cap group as the reference
group and adjusted for covariates, the No coverage group
had a 80% greater increase in prescriptions filled than the
No cap group (adjusted ratio, 1.80; 95% confidence inter-
val [CI], 1.42-2.27; P < 0.0001), the $150 cap group had a
29% greater increase in prescriptions filled (AOR, 1.29;
95% confidence interval [CI], 1.02-1.63; P < 0.05), and the
$350 cap group had a 22% greater increase (AOR, 1.22;
95% CI, 1.09-1.36; P = 0.0004) (Table 5).
Discussion and conclusions
The growing prevalence of dementia and the significant
emotional and economic toll of the condition on patients
and families will likely increase the demand for, and spend-
ing on, antidementia medications. Our study found sub-
stantial increases in the proportion of older Medicare
beneficiaries who used these drugs during the study period
(2004–2007) and in the number of 30-day prescriptions for
these drugs among existing users. Given that the increase
in use was greatest among those experiencing the most sig-
nificant change in drug coverage after Part D’s implementa-
tion; the demand for antidementia medications appears to
be responsive to changes in out-of-pocket cost. TheTable 3 Impact of Medicare Part D on antidementia prescript
antidementia drug use pre-part D (n = 1,197)
Pharmacy benefit
group
Mean No. (SD) of pre–Part
D prescriptions
Mean No. (SD) of post–
D prescriptions
No coverage
group
5.80 (6.26) 10.30 (8.56)
$150 cap group 5.91 (5.85) 8.99 (7.35)
$350 cap group 6.29 (5.99) 9.47 (7.92)
No cap group 8.42 (7.07) 11.04 (8.19)
Abbreviations: AOR, adjusted odds ratio CI, confidence interval; SD, standard deviat
* Analyses were adjusted for sex; age; census-block group-level data concerning rac
congestive heart failure, depression, diabetes, hypertension, and ischemic heart disdevastating effects of dementia on patients and families
may promote a demand for these medications both in
patients who do and do not stand to benefit, particularly
when insurance coverage results in low out-of-pocket costs.
Previous studies have shown that Part D has had an
impact on the use of drugs with a strong evidence base and
clear guidelines recommending their use [21,23,24,27] as
well as for drugs without a strong evidence base [21]. We
find that the magnitude of the increase in use of
antidementia medications associated with Part D is similar
to that found for lipid-lowering and antidiabetic medica-
tions [27], as well as for drugs to treat heart failure [22] and
depression [23].
Medicare Part D plans have several tools at their disposal
to improve the appropriateness of prescription drug use
among older adults including tiered payment structures for
drugs with reduced cost sharing for generic drugs and
higher co-payments for brand names drugs, or for drugs
with little evidence of effectiveness in some populations. In
2008, donepezil (AriceptW) was available only as a brand
name drug and was the seventh most commonly dispensed
brand-name drug and the ninth most expensive drug used
by Medicare beneficiaries [28]. More than one-third of
national Medicare Part D plans had donepezil (AriceptW)ions filled annually among beneficiaries with any
Part Adjusted odds ratio* of
pre–Part D vs. post–Part
D prescriptions
Comparison of the adjusted odds
ratio* of the no-coverage, $150-cap,
and $350-cap groups with that of
the no-cap group
AOR (95% CI) P Value AOR (95% CI) P Value
1.76 (1.47-2.10) <0.0001 1.36 (1.12-1.65) 0.0018
1.51 (1.27-1.80) <0.0001 1.16 (0.96-1.41) 0.1177
1.49 (1.41-1.58) <0.0001 1.15 (1.05-1.27) 0.0031
1.30 (1.20-1.40) <0.0001 [Reference]
ion.
e, status below poverty line, residence; health status data (binary variables for
ease); and prospective risk score.
Table 4 Impact of Medicare Part D on antidementia prescriptions filled annually among beneficiaries with any
antidementia drug use pre-part D (n = 1,197) by drug category
Pharmacy benefit
group
Mean No. (SD) of
pre–part
d prescriptions
Mean No. (SD) of
post–part
d prescriptions
Adjusted ratio* of pre–part
D vs. Post–part d prescriptions
Comparison of the adjusted
ratio* of the no-coverage, $150-cap,
and $350-cap groups with that
of the no-cap group
Ratio (95% CI) P Value Ratio (95% CI) P Value
Cholinesterase inhibitors
No coverage group╪ 3.87 (4.53) 5.44 (5.33) 1.40 (1.13-1.73) 0.0022 1.28 (1.02-1.61) 0.0323
$150 cap group╪ 4.64 (4.71) 5.90 (5.27) 1.27 (1.05-1.53) 0.0125 1.16 (0.95-1.42) 0.1410
$350 cap group** 4.92 (4.68) 6.24 (5.32) 1.26 (1.18-1.34) <0.0001 1.15 (1.05-1.27) 0.0040
No cap group** 6.45 (5.27) 7.09 (5.59) 1.09 (1.01-1.18) 0.0280 [Reference]
NamendaW
No coverage group 1.92 (3.57) 4.86 (5.46) 2.50 (1.98-3.16) <0.0001 1.26 (0.97-1.66) 0.0884
$150 cap group 1.27 (2.87) 3.09 (4.73) 2.38 (1.74-3.25) <0.0001 1.20 (0.85-1.69) 0.2959
$350 cap group 1.37 (3.05) 3.24 (4.88) 2.33 (2.06-2.64) <0.0001 1.18 (098.-1.41) 0.0816
No cap group 1.97 (3.74) 3.95 (5.15) 1.98 (1.73-2.27) <0.0001 [Reference]
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; SD, standard deviation.
* Analyses were adjusted for sex; age; census-block group-level data concerning race, status below poverty line, residence; health status data (binary variables for
congestive heart failure, depression, diabetes, hypertension, and ischemic heart disease); and prospective risk score.
╪ AriceptW andExelonW.
** AriceptW, Razadyne, and ExelonW.
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http://www.biomedcentral.com/1471-2318/13/37on their formularies with no utilization management
restrictions, yet, 7 of 47 plans required prior authorization
before coverage, while 26 plans had limits on quantity [28].
Little is known about the effects of these utilization man-
agement tools on overall use, or on targeting use to those
most likely to benefit (e.g., those in early stages of
the disease).
Our study had several limitations that deserve mention.
First, our study sample consisted of community-dwelling
older adults who were living in western Pennsylvania who
were enrolled with a single insurer and thus may not be
representative of Medicare beneficiaries nationally. Second,
it is possible that we did not observe in the claims data all
prescriptions filled for those with limited or no coverage be-
fore Part D, however, censoring was likely mitigated by lim-
iting the sample to claims data of individuals who filled atTable 5 Impact of medicare part d on antidementia prescript
diagnosis pre-part D (n = 3,088)
Group based on
coverage of
drugs in the
insurance plan
Mean No. (SD)
of pre–Part
D prescriptions
Mean No. (SD)
of post–Part
D prescriptions
Adjusted
D vs. po
AOR (95
No-coverage group 1.61 (4.26) 3.88 (7.04) 2.47 (1.9
$150-cap group 1.75 (4.20) 3.08 (5.99) 1.77 (1.4
$350-cap group 2.34 (4.79) 3.94 (6.86) 1.67 (1.5
No-cap group 3.30 (6.15) 4.66 (7.56) 1.37 (1.2
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; SD, standard deviat
* Analyses were adjusted for sex; age; census-block group-level data concerning rac
congestive heart failure, depression, diabetes, hypertension, and ischemic heart disleast 1 prescription in the insurer’s network of pharmacies.
Third, prescription fills may overestimate actual medical
use but we do not expect this to vary by coverage group or
over time in a way that would bias our estimate. Fourth, we
chose to select the sample for our primary analysis based
on use of antidementia drugs pre–Part D rather than on
the presence of a diagnosis code for dementia, as in the
sensitivity analysis. This choice was made based on results
from previous work about the inconsistency and
underreporting of dementia in claims data [29,30] and due
to the fact that use of these drugs for anything other than
memory or cognitive complaints in older adults is minimal.
Nevertheless it is possible that beneficiaries who use one of
these five drugs may be using it for a condition such as
Parkinson’s disease. In addition, we were unable to measure
or control for the severity of dementia using insuranceions filled annually among beneficiaries with a dementia
odds ratio* of pre–Part
st–Part D prescriptions
Comparison of the adjusted odds
ratio* of the no-coverage, $150-cap,
and $350-cap groups with that
of the no-cap group
% CI) P Value AOR (95% CI) P Value
9-3.07) <0.0001 1.80 (1.42-2.27) <0.0001
2-2.20) <0.0001 1.29 (1.02-1.63) 0.0341
7-1.79) <0.0001 1.22 (1.09-1.36) 0.0004
6-1.50) <0.0001 [Reference]
ion.
e, status below poverty line, residence; health status data (binary variables for
ease); and prospective risk score.
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http://www.biomedcentral.com/1471-2318/13/37claims data so we are limited in our ability to com-
ment on appropriateness of use. Our findings of
increased used over time, especially for memantine
(NamendaW), may be a result of the sample’s worsen-
ing cognition and progression to a more severe stage
of dementia rather than the impact of enhanced drug
coverage through Medicare Part D.
Medicare will need to rely on multiple strategies to
achieve its goal of increased access to evidence-
based care at the lowest cost. Studies have shown
that the introduction of Medicare Part D has had an
impact on the use of drugs with both strong and
weak evidence for effectiveness and that there are
differences in how sensitive demand is to changes in
out-of-pocket cost across drug classes. Our findings
show a significant increase in the use of antidementia
drugs over time among all beneficiaries with steeper
increases among those with improved coverage under
Medicare Part D.
Abbreviations
GEE: Generalized estimating equation; HCPCS: Healthcare common
procedure coding system; MANOVA: Multivariate analysis of variance.
Competing interests
None of the authors have competing interests to report.
Authors’ contributions
All authors read and approved the final version of the manuscript. NF
developed the study hypothesis, conducted the statistical analysis, and
drafted the manuscript. YC conducted the statistical analysis and drafted the
manuscript. CT drafted the manuscript. AM assisted with statistical analyses
and drafting of the manuscript. ER drafted the manuscript. JD is the senior
author and in this role developed the study hypothesis, obtained the
dataset, assisted with statistical analysis, and drafting of the manuscript. All
authors read and approved the final manuscript.
Acknowledgements
This study was supported by the Agency for Healthcare Research and Quality
on K12HS019461-01 and the National Institutes of Health on UL1 RR024153
and UL1TR000005.
Author details
1Department of Medicine, School of Medicine, University of Pittsburgh,
Pittsburgh, PA, USA. 2Department of Biostatistics, Graduate School of Public
Health, University of Pittsburgh, Pittsburgh, PA, USA. 3Department of
Community Health, CUNY School of Public Health at Hunter College, New
York, NY, USA. 4Department of Health Policy and Management, Graduate
School of Public Health University of Pittsburgh, Pittsburgh, PA, USA.
Received: 25 July 2012 Accepted: 17 April 2013
Published: 27 April 2013
References
1. Hebert LE, Scherr PA, Bienias JL, et al: Alzheimer disease in the U.S.
Population: prevalence estimates using the 2000 census data.
Arch Neurol 2003, 60(8):1119–1122.
2. Alzheimer’s Association: 2012 Alzheimer’s disease facts and figures.
Alzheimers Dement 2012, 8(2):131–168.
3. Raina P, Santaguida P, Ismaila A, et al: Effectiveness of cholinesterase
inhibitors and memantine for treating dementia: evidence review for a
clinical practice guideline. Ann Intern Med 2008, 148:379–397.
4. Sipkoff M: Alzheimer’s drug pipeline is robust, and usage is quickly
expanding. Manag Care 2009.5. Hoadley J, Hargrave E, Cubanski J, Neuman T: An In-depth examination of
formularies and other features of Medicare Drug Plans. Kaiser Family
Foundation. Accessed February 4, 2013 available at: http://www.kff.org/
medicare/upload/8357.pdf.
6. Birks J: Cholinesterase inhibitors for Alzheimer’s disease. Cochrane
Database Syst Rev 2006, 1, CD005593.
7. O’Brein JT, Burns A, et al: Clinical practice with anti-dementia drugs: a
revised consensus statement from the British Association for
Psychopharmacology. J of Psychopharm 2011, 25(8):997–1019.
8. Kaduszkiewicz H, Zimmermann T, Beck-Bornholdt HP, et al: Cholinesterase
inhibitors for patients with Alzheimer’s disease: systematic review of
randomized clinical trials. BMJ 2005, 331:321–327.
9. Howard R, McShane R, Lindesay K, et al: Donepezil and Memantine for
moderate –to-severe Alzheimer’s Disease. N Engl J Med 2012,
366:893–903.
10. Parsons C, Briesacher BA, Givens JL, et al: Cholinesterase inhibitor and
memantine use in newly admitted nursing home residents with
dementia. J Am Geriatr Soc 2011, 59:1253–1259.
11. Tjia J, Rothman MR, Kiely DK, et al: Daily medication use in nursing home
residents with advanced dementia. J Am Geriatr Soc 2010,
58:880–888.
12. Lingler JH, Martire LM, Schulz R: Caregiver-specific outcomes in
antidementia clinical drug trials: a systematic review and meta-analysis.
J Am Geriatr Soc 2005, 53:983–990.
13. Post SG, Stuckey JC, Whitehouse PJ, et al: A focus-group on cognition-
enhancing medications in Alzheimer’s disease: disparities between
professionals and consumers. Alzheimer Dis Assoc Disord 2001,
12:80–88.
14. Gruber-Baldini AL, Stuart B, Zuckerman IH, et al: Treatment of dementia
among community-dwelling and institutionalized Medicare beneficiaries.
Effective Health Care Research Report No. 4. (Prepared by University of
Maryland at Baltimore DEcIDE Center Under Contract No. HSA29020050039I.).
Agency for Healthcare Research and Quality.: Rockville, MD; 2008.
15. Oude Voshaar RC, Burns A, Olde Rikkert MG, et al: Alarming arbitrariness in
EU prescription and reimbursement criteria for antidementia drugs. Int J
Geriatr Psychiatry 2006, 21:29–31.
16. Martin RM, Rink E, Wilkinson DG, et al: Did knowledge, opinions,
background, and health authority advice influence early prescribing
of the novel Alzheimer’s disease drug donepezil in general practice?
National postal survey. Pharmacoepidemiol Drug Saf 1999,
8:413–422.
17. Ringman JM, Cummings JL: Current and emerging pharmacological
treatment options for dementia. Behav Neurol 2006, 17:5–16.
18. Petersen RC, Smith GE, Waring SC, et al: Mild cognitive impairment
clinical characterization and outcome. Arch Neurol 1999,
56:303–308.
19. Ganguli M, Snitz BE, Saxton JA, et al: Outcomes of mild cognitive
impairment by definition: a population study. Arch Neurol 2011,
68(6):761–767.
20. Amuah JE, Hogan DB, Eliasziw M, et al: Persistence with cholinesterase
inhibitor therapy in a population-based cohort of patients with
Alzheimer’s disease. Pharmacoepidemiol Drug Saf 2010, 19:670–679.
21. Polinski JM, Donohue JM, Kilabuk E, et al: Medicare part D’s effect on the
under- and overuse of medications: a systematic review. J Am Geriatr Soc
2011, 59(10):1922–1933.
22. Donohue J, Zhang Y, Lave J, et al: The Medicare drug benefit (Part D)
and treatment of heart failure in older adults. Am Heart J 2010,
160:159–165.
23. Donohue JM, Zhang Y, Aiju M, et al: Impact of Medicare Part D on
antidepressant treatment, medication choice, and adherence among
older adults with depression. Am J Geriatr Psychiatry 2011,
19(12):989–997.
24. Zhang Y, Lee BY, Donohue JM: Ambulatory antibiotic use and prescription
drug coverage in older adults. Arch Intern Med 2010, 170:1308–1314.
25. Liang K, Zeger S: Longitudinal data analysis using generalized linear
models. Biometrika 1986, 73:13–22.
26. Bentué-Ferrer D, Tribut O, Polard E, Allain H: Clinically significant drug
interactions with cholinesterase inhibitors: A guide or neurologists.
CNS Drugs 2003, 17(13):947–963.
27. Zhang Y, Donohue J, Lave J, et al: The effect of Medicare Part D on drug
and medical spending. N Engl J Med 2009, 361:52–61.
Fowler et al. BMC Geriatrics 2013, 13:37 Page 9 of 9
http://www.biomedcentral.com/1471-2318/13/3728. Medicare Part D 2008 Data Spotlight: Ten most common brand name drugs, April
2008. http://www.kff.org/medicare/upload/7749.pdf (accessed 31 January 2012).
29. Fillit H, Geldmacher DS, Welter RT, et al: Optimizing coding and
reimbursement to improve management of Alzheimer’s disease and
related dementias. J of the Am Geri 2002, 50:1871–1878.
30. Østbye T, Taylor DH, Clipp EC, et al: Identification of dementia: Agreement
among national survey data, Medicare claims, and death certificates.
Health Serv Res 2008, 43:313–326.
doi:10.1186/1471-2318-13-37
Cite this article as: Fowler et al.: The impact of Medicare prescription
drug coverage on the use of antidementia drugs. BMC Geriatrics 2013
13:37.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
